
Bluff Lake 

Bluff Lake is a glacially formed lake located in Antioch Township near the Village of Anti-
och.  The lake has a surface area of 100.24 acres and a maximum depth of 28 feet and a 
mean depth of 10.5 feet. The Fox Waterway Agency, and the Illinois Department of Natu-
ral Resources (IDNR) actively manages the lake for boating, fishing, swimming, and aes-
thetics.  Bluff Lake has also been a participant in the Illinois Environmental Protection 
Agencyõs (IEPA) Volunteer Lake Monitoring Program since 1999. 

The Bluff Lake shoreline length is 2.75 miles, and is surrounded by residential develop-
ment. Bluff Lake receives water primarily from the Lake Marie; water enters the lake from 
its approximately 943 acre watershed in Illinois. The water exits at Bluff Lake thorough a 
channel located on the south east side of the lake where it flows into Spring, Petite, Fox, 
Nippersink, and Pistakee Lake where it eventually reforms into the lower Fox River. Dur-
ing the spring thaw, the rising water will reverse its course and flow into Lake Bluff from 
Spring Lake. The primary land uses within the Bluff Lake watershed are single family 
homes and agriculture. Gas motors are permitted on the lake and multiple boat launches 
are located through out the Fox Chain Oõ Lakes. The Chain Oõ Lakes State Park and Oak 
point  has a free public launch ramp. 
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Water quality parameters, such as nutrients, suspended solids, oxygen, temperature, water clar-
ity were measured from May-September 2014.  The aquatic plant community was assessed in 
July when most of the plants are likely to be present.  

Historically Bluff Lake has had a variety of lake quality issues including excessive aquatic plants, 
abundance of carp, severe algal blooms, sediment and nutrient enrichment. In general the 2014 
water quality in Bluff Lake was poor due to the lack of aquatic plants, frequent algae blooms, and 
low dissolved oxygen. Total phosphorus in Bluff Lake  averaged 0.112 mg/L which is a 53% 
increase from the 2002 concentration of 0.073 mg/L and higher than the Illinois Environmental 
Protection Agency impairment rate of 0.050 mg/L.  

Nitrogen is the other nutrient critical for algal growth. The average Total Kjeldahl nitrogen 
(TKN) concentration for Bluff was 1.902 mg/L, which was higher than the county median of 
1.200 mg/L. A total nitrogen to total phosphorus (TN:TP) ratio of 19:1 indicates that phospho-
rus was the nutrient limiting aquatic plant and algae growth in Bluff Lake. By using phosphorous 
as an indicator, the trophic state index (TSIp) ranked Bluff Lake as euthrophic with a TSIp value 
of 69.7. This means  that the lake has high nutrients which can result in high plant density and 
algae growth. The 2014 average total suspended solids (TSS) concentration for Bluff Lake was 
11.0 mg/L, which was higher than the county median 8.2 mg/L and a 10% increase from the 
2002 average of 10.2 mg/L.  

Water clarity was measured by Secchi depth, with the lowest reading in September (1.00 ft) and 
the deepest was in June (4.92 ft). The average Secchi depth for the season was 2.51 ft, which 
was shallower than the county median (2.95 ft). The average conductivity of Bluff  Lake was 
0.8381 mS/cm which is slightly higher than the county median (0.7900 mS/cm). This was a 
13.7% increase from the 2002 average (0.7370 mS/cm). The average chloride concentration in 
Bluff Lake in 2014 was 116 mg/L which was lower than the county median of 139 mg/L. 

Bluff Lake does not have a diverse and healthy plant community, Eurasian Water Milfoil and 

Curly Leaf Pondweed were the dominant species occurring 14.8%  and 8.3% of the 108 sites 

surveyed. Heavy boat traffic and carp activity are likely maintaining  the high turbidity, that pre-

vents aquatic plant growth.  

BLUFF LAKE W ATERSHED 
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The lake is located in the Upper Fox River sub basin, within the Fox River watershed. A water-
shed is a drainage basin where water from rain or snow melt drains  into a body of water, such as 
a river, lake, reservoir, wetland or storm drain.  The Illinois portion of this watershed covers 
943. The source of a lakes water supply is very important in determining its water quality and 
choosing management practices to protect the lake. Lakes like Bluff Lake that receive the majori-
ty of their water from streams often have variable water quality that is heavily influenced by hu-
man activity.  Bluff Lake receives water from the Lake Marie. The watershed to lake surface area 
is extremely large and which contributes to a higher nutrient and sediment load. The Stratton 
Locke and Dam, located approximately 10 miles downstream, 
controls the flow and water level of Bluff Lake and the rest of 
the Fox Chain Oõ Lakes.  The retention time, the time it takes 
for water entering a lake to flow out again was calculated to be 
approximately 4.9 days. The major sources of runoff for Bluff 
Lake were residential (29.5%), agriculture (18.9%), and forest-
ed, grasslands, vegetation (15.1%). The impervious surfaces 
(parking lots, roads, buildings, compacted soil) do not allow 
rain to infiltrate into the ground. Land management practices of 
the large amount of residential area in the water shed impacts 
the lake. Controlling water that runs from the landõs surface 
into the lake is important for drainage lakes. 

 

LAKE FACTS 

Major Watershed:  

Fox River  

Sub-Watershed: 

Upper Fox River 

Surface Area:  

100.24 acres 

Shoreline Length:  

2.75 miles 

Maximum Depth:  

28 feet 

Average Depth:  

10.5 feet 

Lake Volume:  

1340.67 acre-feet 

Watershed Area:  

943 acres (Illinois) 

600,046 acres (Wisconsin) 

Lake Type:  

Impoundment 

Current Uses:  Fishing, 
boating, swimming and 

aesthetics   

 



BLUFF LAKE WATERSHED 

The Lake Marie drains into Bluff lake through a naviga-

tion channel . It also receives water from several storm 

drains around the lake. A majority of the watershed is 

located on the north east side of which a majority is 

agricultural, open space, and residential. The water 

flows out of Bluff Lake  and into Spring Lake where it 

eventually flows into Petite, Fox, Nippersink, Pistakee 

and reforms into the Fox River. Bluff Lake has a reten-

tion time of 4.9 days, less during a flood event. 
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BLUFF LAKE W ATERSHED 

Legend

Chain'O'Lakes

Fox River Watershed Illinois Portion

Fox River Watershed Wisconsin Portion



Water clarity is an indicator of water quality related to chemical and physical properties. Meas-

urements taken with a Sechhi disk indicate the light penetration into a body of water. Algae, 

microscopic animals, water color, eroded soil, and resuspension of bottom sediment are factors 

that interfere with light penetration and reduce water transparency. If light penetration is re-

duced significantly, macrophyte growth may be decreased which would in turn impact the or-

ganisms dependent upon them for food and cover. The 2014 average clarity for Bluff Lake was 

2.51 feet (ES); this was a 13.4% decrease in the lakes transparency since 2002 (2.9 feet) and the 

water clarity was slightly above the county median of 2.95 feet. Heavy rains in June and August 

the day before the Secchi depth was taken may have contributed to the lower readings. The shal-

lowest Secchi depth for Bluff was in September and the deepest was in June at 4.92 feet and 1 

feet respectively. Algae blooms are a common occurrence in Bluff Lake and can affect transpar-

ency.  

Additional water clarity measurements were taken in Bluff Lake through participation in the Illi-

nois Environmental Protection Agencyõs (IEPA) Volunteer Lake Monitoring Program (VLMP). 

Bluff Lake has participated in the program since 1997. Participation in the VLMP program has 

provided Bluff Lake with annual baseline data that can be used to determine long term water 

quality trends and support current lake management decision making. The shallowest average 

VLMP reading was in 2012 and the deepest was in 2008 at 2.52 feet and 4.10 feet respectively. 

The volunteers on Bluff Lake have provided data that is vital for the management of this lake. If 

you would like to participate or need more information about becoming a VLMP please contact 

the LCHD-ES. 

W ATER CLARITY 

VLMP ñW ATER Q UALITY  
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Volunteers measure water 
clarity using the Secchi disk 
twice a month May through 

October.  In 2014 there 
were 48 lakes participating  

in Lake County. 

If you would like more information 
please contact: 

Alana Bartolai 

 (847) 377-8009  
Abartolai2@lakecountyil.gov   

           

www.epa.state.il.us/water/
vlmp/index.html 

 Turbid waters be-

come warmer as sus-

pended particles ab-

sorb heat from sun-

light, causing oxy-

gen levels to fall. 

(Warm water holds 

less oxygen than 

cooler water.) Pho-

tosynthesis decreas-

es with lesser light, 

resulting in even 

lower oxygen levels.  

V OLUNTEER  LAKE  

MONITOR  PROGRAM  
A Secchi disk is an eight-inch 

diameter weighted metal plate 
painted black and white in 

alternating quadrants. A calibrated 
rope is used to lower the disc into 
the water and measure the depth 

to which it is visible. 
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Another measure of water clarity is turbidity, which is caused by particles of matter rather than 
the dissolved organic compounds. Suspended particles dissipate light, which may limit the depth 
plants can grow. The total suspended solid (TSS) parameter (turbidity) is composed of nonvola-
tile suspended compounds (NVSS), non-organic clay or sediment materials, and volatile suspend-
ed solids (TVS) (algae and other organic matter). 

Seasonal Secchi readings changes are affected by algal growth. The absence or low density of al-
gae in early spring usually provides deeper clarity but as the water warms clarity decreases with 
more algae present in the water. The 2014 TSS concentrations in Bluff Lake averaged 11.0 mg/L 
which was above the county median of 8.2 mg/L and 7.8% higher than the 2002 average con-
centration of 10.2 mg/L. High TSS values are typically correlated with poor water clarity 
(Secchi disk depth) and can be detrimental to many aspects of the lake ecosystem including the 
plant and fish communities.  

There are internal and external sources of sediment affecting the turbidity in Bluff Lake. Internal 
sources of sediment suspension include boat traffic, wind and wave, and carp population 
(Common Carp).  Carp are one of the most damaging aquatic invasive species due to their feed-
ing behavior that disrupts shallowly rooted plants, decreasing water clarity.  External sources 
include sediments that are transported into the lake from a feeder creek, bank erosion and other 
sources in the watershed.  Due to the large amount of recreational boaters in this lake, the sus-
pension of sediments during the weekends is at its highest. The average calculated nonvolatile 
suspended solids (NVSS) was 2.79 mg/L. The low NVSS means that the majority of the TSS 
concentration in 2014 can be attributed to solids that organic in nature.   

The Secchi depths in 2014 were at its shallowest in September (1.0 feet) and the deepest was in 
July (4.92 feet). The September reading corresponded with the second highest TSS concentra-
tion (13.0 mg/L). An algae bloom was observed at the time the sample was taken. The water 
quality samples were taken on Tuesday or Wednesday, which means that the lakeõs sediments 
would have had a chance to settle from the weekendõs boating activity. 

T OTAL  SUSPENDED SOLIDS 
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DATE 

( 2014) 

TSS     

(mg/L) 

SECCHI 

(ft) 

May 14.0 1.30 

June 5.5 4.92 

July 13.0 3.50 

August 9.6 1.83 

September 13.0 1.00 

NVSS represents the non-
organic clay and sediments 
that are suspended in the 

water column.  

TSS are particles of algae or 
sediment suspended in the 

water column. 

TVS represents the fraction 
of total solids that are 

organic in nature, such as 
algae cells 

TSS  

Total Suspended Solids 

TVS 

Total Volatile Solids 

NVSS 

Non-Volatile Suspended 
Solids 

TDS are the amount of 
dissolved substance such as 

salts or minerals in the water 
after evaporation. 

TDS 

Total Dissolved Solids 



The nutrients organisms need to live or grow are typically taken in from the environment. In a 
lake the primary nutrients needed for aquatic plant and algal growth are phosphorus and nitro-
gen. In most lakes, including Bluff Lake, phosphorus is the limiting nutrient, which means every-
thing that plants and algae need to grow is available in excess: sunlight, warm temperature, and 
nitrogen.  

Phosphorus has a direct effect on the amount of plant and algal growth in lakes. The 2014 aver-
age total phosphorus epilimnion  (near surface sample) concentration in Bluff Lake was 0.112 
mg/L, this was an 52.5% increase from the 2002 concentration (0.0734 mg/L). Lakes with con-
centrations exceeding 0.05 mg/L can support high densities of algae and aquatic plants, which 
can reduce water clarity and dissolved oxygen levels and are considered impaired by the IEPA. 
Phosphorus originates from a variety of sources, many of which are related to human activities 
which include: human and animal waste, soil erosion, septic systems, common carp, and runoff 
from farmland and lawns. 

Nitrogen is the other nutrient critical for algal growth. Total Kjeldahl nitrogen is a measure of 
organic nitrogen, and is typically bound up in algal and plant cells. The average 2014 TKN for 
Bluff Lake was 1.90 mg/L. If inorganic nitrogen (NO2, NO3, NH4) concentrations exceed 0.3 
mg/L in spring, sufficient nitrogen is available to support summer algae blooms. However, low 
nitrogen levels do not guarantee less algae blooms. The TN:TP ratio for Bluff Lake was 19:1, 
which means that the limiting nutrient for aquatic plants was phosphorus. 

N UTRIENTS 
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Conductivity is a measure of a waters ability to conduct electricity, measured by the waterõs ion-
ic activity and content. The higher the concentration of (dissolved) ions the higher the conductiv-
ity becomes. Conductivity readings, which are influenced by chloride concentrations, have been 
increasing throughout the past decade in Lake County. Lakes with residential and/or urban land 
uses in their watershed often have higher conductivity readings and higher Cl- concentrations 
because of the use of road salts.  Storm water run-off from impervious surfaces such as roads and 
parking lots can deliver high concentrations of Cl- to nearby water bodies.  Road salt used in the 
winter road maintenance consists of the following ions: sodium chloride, calcium chloride, po-
tassium chloride, magnesium chloride, or ferrocyanides which are detected when chlorides are 
analyzed.  

The 2014 average conductivity for Bluff Lake 0.7597 mS/cm. This parameter was above the 
county median of 0.7900 mS/cm and which is a 1.4% decrease from the 2002 value of 0.7706 
mS/cm. These values are influenced by the winter road maintenance of Route 173, 59 and the 
surrounding residential areas. The United States Environmental Protection Agency has deter-
mined that chloride concentrations higher than 230 mg/L can disrupt aquatic systems and pro-
longed exposure can harm 10% of aquatic spe-
cies. Bluff Lakeõs Clð concentration was 116 
mg/L. Chlorides tend to accumulate within a 
watershed as these ions do not break down and 
are not utilized by plants or animals. High chlo-
ride concentrations may make it difficult for 
many of our native species to survive. However, 
many of our invasive species, such as Eurasian 
Watermilfoil, Cattail and Common Reed, are 
tolerant to high chloride concentrations.  

CONDUCTIVITY  AND  CHLORIDE 

July 2010- The State of 

Illinois passed a law to 

reduce the amount of 

phosphorus content in 

dishwashing and laundry 

detergents. 

July 2010- The State of 

Illinois passed another law 

restricting the use of lawn 

fertilizers containing 

phosphorus by 

W HAT H AS BEEN D ONE 

TO REDUCE PHOSPHORUS  

LEVELS IN BLUFF LAKE  

Novotny et al. 2007 

Salts dissolve and 

move downhill or 

into the nearest 

storm drain with 

storm -water and 

snowmelt runoff to 

the nearest lake, river 

or pond.  They do not 

settle out; they re-

main in the water cy-

cle virtually forever.  

Storm drains lead 

to the nearest 

lake, river, pond 

or wetland.  They 

do not go to a 

treatment plant.  
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T ROPHIC STATE INDEX  

Another way to look at phosphorus levels and how they affect lake productivity is to use a 
Trophic State Index (TSI) based on phosphorus (TSIp). TSIp values are commonly used to classi-
fy and compare lake productivity levels (trophic state). A lakes response to additional phosphorus 
is an accelerated rate of eutrophication. Eutrophication is a natural process where lakes become 
increasingly enriched with nutrients. Lakes start out with clear water and few aquatic plants and 
over time become more enriched with nutrients and vegetation until the lake becomes a wet-
land. This process takes thousands of years to take place. However, human activities on a lake or 
in the watershed accelerate this process by resulting in rapid soil erosion and heavy phosphorus 
inputs. This accelerated aging process on a lake is referred to as cultural eutrophication.  The 
TSIp index classifies the lake into one of four categories: oligotrophic (nutrient-poor, biologically 
unproductive), mesotrophic (intermediate nutrient availability and biological productivity), and 
eutrophic (nutrient rich, highly productive), or hypereutrophic (extremely nutrient-rich, pro-
ductive). In 2014, Bluff Lake  was hypereutrophic with a TSIp Value of 72.2, placing it 125th out 
of 171 lakes in the county. Lake Carina was 1st with a 37.4 TSIp Value. 

Source: RMB Environmental 

LAKE LEVEL 

The water level was obtained from the USGS automated staff gauge located in Fox Lake. The 
lake level was at its lowest in September when the lake was measured at 49.44ó which is 6.39ó 
lower than the May level. The lake water level continued to drop from May to September but 
maintained a summer pool level around  51ó. Bluff Lake has a large watershed that covers 943 
acres in Illinois and 600,046 in Wisconsin, which helps replenish water lost through evaporation 
during the summer. There are several automated staff gauges is located in the Fox Chain Oõ 
Lakes  watershed in Illinois and Wisconsin. The data provides lake managers a much better idea 
of lake level fluctuations relative to rainfall events and can aid in future decisions regarding lake 
level. Staff gauge is a great tool for measuring water level in lakes, rivers, reservoirs. The data 
collected can be compiled to help understand the natural fluctuations of the lake. Large fluctua-
tions in lake level can lead to shoreline erosion. 

T HE  USGS LINK  

FOR  THE  LAKE  

LEVELS ON  THE  

FOX  CHAIN  Oõ 

LAKES  CAN  BE 

FOUND  AT  THE  

FOX  WATERWAY  

AGENCY õS 

WEBSITE . 

 

WWW .FOXWATERW

AY .STATE .IL .US/

WATERLEVEL .HTM  

2014 Level (in) Seasonal Change Monthly change (in) 

May 55.83     

June 54.07 1.76 1.76 

July 50.41 5.42 3.66 

August 51.10 4.73 -0.69 

September 49.44 6.39 1.66 

òWhen human activi-

ties accelerate lake 

eutrophication, it is 

referred to as cul-

tural eutrophica-

tion. Cultural eu-

trophication may 

result from shore-

line erosion, agricul-

tural and urban 

runoff, wastewater 

discharges or septic 

seepage, and other 

non -point source 

pollution sources.ó 



LAKE COUNTY  

AVERAGE 

FQI = 14.1 

 

BLUFF LAKE  

FQI = 22.2 

 

RANK  = 125 /170 

 

AQUATIC  PLANTS 

SPECIES  

O BSERVED = 6  

Floristic quality index (FQI; Swink and Wilhelm 1994) is an assessment tool designed to evaluate 
the closeness that the flora of an area is to that of undisturbed conditions. It can be used to: 1) 
identify natural areas, 2) compare the quality of different sites or different locations within a sin-
gle site, 3) monitor long-term floristic trends, and 4) monitor habitat restoration efforts. Each 
aquatic plant in a lake is assigned a number between 1 and 10 (10 indicating the plant species 
most sensitive to disturbance). This is done for every floating and submersed plant species found 
in the lake. These numbers are averaged and multiplied by the square root of the number of spe-
cies present to calculate an FQI. A high FQI number indicates that there are a large number of 
sensitive, high quality plant species present in the lake. Non-native species were counted in the 
FQI calculations for Lake County lakes. In 2014, Bluff had an FQI of  9.1 ranking 125 out of 170 
in Lake County. The median FQI  of lakes that we have studied from 2000-2014 is 13.4. Cedar 
Lake is 1st with an FQI of 37.4. 

FLORISTIC Q UALITY  INDEX  
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In many lakes macrophytes contribute to the aesthetically pleasing appearance of the 

setting and are enjoyable in their own right. They are an essential element in the life 

systems of most lakes.  

Bathymetric maps, also known as depth contour maps, display the shape and depth of a lake. 
They are valuable tools for lake managers because they provide information about the surface 
area and volume of the lake at certain depths.  

This information can then be used to determine how much of the lake loses dissolved oxygen in 
the summer, how much of the lake bottom can be inhabited by plants, and is essential in the ap-
plication of whole-lake herbicide treatments, harvesting activities and alum treatments of your 
lake. Other common uses for the map include sedimentation control, fish stocking, and habitat 
management.  

The LCHD-ES collects field data using echo sounder along with a Trimble GPS unit with sub-
foot accuracy. Once collected, the data will be  analyzed and imported into ArcGIS for further 
analysis. In ArcGIS, the contours are drawn and the lake volume is calculated. The Lake County-
ES has created bathymetric maps for many of the larger lakes in the county.  

The LCHD-ES recommends the creation of a bathymetric map for all lakes larger than six acres 
and can provide the names of several companies that can be hired to do the work. If you are in-
terested in the creation of a bathymetric map of your lake, please contact the LCHD-ES at (847) 
377-8030.  

BATHYMETRIC  MAPS BATHYMETRIC  

MAPS PROVIDE 

LAKE 

MANAGERS 

WITH  AN  

ACCURATE LAKE 

VOLUME THAT  

CAN  BE USED 

FOR HERBICIDE 

APPLICATION 

AND  HELP 

ANGLERS FIND  

POTENTIAL 

FISHING SPOTS. 



Aquatic plant mapping survey provides information based on the species, density and distribution 
of plant communities in a particular lake.  An aquatic plant sampling was conducted on Bluff 
Lake on September 2014. There were 108 points generated based on a computer grid system 
with points 60 meters apart. Aquatic plants occurred at 22 of the sites (20.4% total lake cover-
age). Eurasian Watermilfoil was found in 14.8% and Curly Leaf Pondweed was present at 8.3% 
of the sampled locations. There were 6 different plants sampled in 2014 (Coontail, Curly Leaf, 
Duckweed, Eurasian Watermilfoil, Sago Pondweed, and White Water Lily). The diversity and 
extent of plant populations can be influenced by a variety of factors. Water clarity and depth are 
the major limiting factors in determining the maximum depth at which aquatic plants will grow. 
When light level in the water column falls below 1% of the surface light level, plants can no 
longer grow. The extent of the 1% light can be obtained by doubling the Secchi disk reading. 
The average Secchi disk reading for 2014 was 2.51 feet. The deepest aquatic plant, Curly Leaf 
and Eurasian Watermilfoil, was found in 5 feet of water. Aquatic plants play an important role in 
the lakes ecosystem by providing habitat for fish and shelter for aquatic organism. Plants provide 
oxygen, reduce nutrients such as phosphorus to prevent algae bloom, and help stabilize sedi-
ment. A native plant community tends to be diverse and usually does not impede lake activities 
such as boating, swimming and fishing. Non-native plants often crowd out native plants by grow-
ing earlier in the year or by forming canopies that block sunlight. 

Heavy boat traffic on 
the main part of the 
lake and wind-wave 
activity stirs up bottom 
sediment blocking sun-
light need by aquatic 
plants to grow. Verti-
cal seawalls reflect 
wave energy, which 
can cause scouring of 
the lake bottom, pre-
venting aquatic plants 
from establishing near 
shore. Re-facing a ver-
tical seawall with 
stone, or native plants 
planted in front of the 
seawall helps absorb 
wave energy and stabi-
lize lake sediment. 

Due to the low abun-
dance of native species 
found in the Fox Chain 
ôOõ Lakes, manage-
ment decisions should 
include plans that 
would stimulate the 
growth of native vege-
tation as well as inva-
sive species control.   

AQUATIC  PLANTS 
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LCHD Staff identifying 
plants during sampling. 

Rake     

Density 

(coverage) 

# of 

Sites 

% of 

Sites 

No Plants 86 79.6 

>0-10% 10 9.3 

10-40% 5 4.6 

40-60% 4 3.7 

60-90% 3 2.8 

>90% 0 0 

Total Sites 

with Plants 
22 20.4 

Total # of 

Sites 
108 100 AQUATIC  PLANT MAP FOR AUGUST 2014 


